ATP bimodal switch that regulates the ligand binding and signal transduction activities of the atrial natriuretic factor receptor guanylate cyclase.
Atrial natriuretic factor (ANF)-dependent guanylate cyclase (ANF-RGC) is a single-chain transmembrane-spanning protein, containing both ANF binding and catalytic cyclase activity. ANF binding to the extracellular receptor domain activates the cytosolic catalytic domain, generating the second messenger cyclic GMP. Obligatory in this activation process is an intervening step regulated by the ATP binding to the cyclase. This is a signal transduction step that bridges the events of ligand binding and cyclase activation. A defined structural motif (Gly503-Xa-Gly505-Xa-Xa-Xa-Gly509), termed ATP regulatory module (ARM), is critical for this step. The present study shows that the ARM-Gly505 residue acts as an ATP bimodal switch in regulating both the ligand binding and signal transduction activities of ANF-RGC, thus representing a critical site to turn the hormone signal on and off.